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1.0 INTRODUCTION AND DESCRIPTION OF THE WATERSHED

Bear Creek and the Bear Creek watershed are lovatieich the Upper James River watershed. The
watershed extends from Litchville in Barnes Countpakes in Dickey County, North Dakota. The
watershed is approximately 1087 square kilometarg)(or 268,800 acres in size. Table 1
summarizes the geographical, hydrological and gaysharacteristics, while Figure 1 shows the
location of Bear Creek and the Bear Creek watershed

Table 1. General Characteristics of Bear Creek anthe Bear Creek Watershed.

Legal Name Bear Creek

Stream Classification Class llI

Major Drainage Basin James River - Missouri River

Nearest Municipality Litchville, Marion, Verona

Assessment Unit IDs ND 10160003-032-S_0Q0OID 10160003-034-S_00, ND
10160003-035-S_00

Counties Dickey, LaMoure, Ransom and Barnes

Eco-Region Drift Plains(46i) and Glacial Outwash (46j) level écoregions
and Northern Glaciated Plains level Ill ecoregion

Watershed Area 268,800 acres

River Miles 167 miles

Tributaries Unnamed Tributary

Outlet James River

North Dakota

Bear Creek Wa

STUTSMAN BARMNES

RANSOM

SARGENT

’ LOGAN LA MOURE
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Figure 1. General Location of the Bear Creek Wateshed in North Dakota.



1.1 Clean Water Act Section 303(d) Listing Informaibn

As part of the 2008 Clean Water Act Section 303{@pal Maximum Daily Load (TMDL) listing
process, the North Dakota Department of Health (WBPhas identified three waterbodies
within the Bear Creek watershed as impaired (TablésFigure 2). The NDDoH assessed these
waterbodies as fully supporting, but threatenedHerbeneficial use of recreation. This
assessment is based on fecal coliform bacteriactéiescted from 2002 -2003.

Table 2. Section 303(d) TMDL Listing Information for Bear Creek Waterbody
ND-10160003-032-S_00 (NDDoH, 2008).

Assessment Unit ID
Waterbody Description

Size

Designated Uses Impaired
Use Support

Impairment

TMDL Priority

ND 10160003-032-S_00

Bear Creek from tributary watershed downstreantsto i
confluence with the James River.
29.34 miles

Recreation

Fully supporting, but Threatened
Fecal Coliform Bacteria

High

Table 3. Section 303(d) TMDL Listing Information for Bear Creek Waterbody
ND-10160003-034-S 00 (NDDoH, 2008).

Assessment Unit ID
Waterbody Description

Size

Designated Uses Impaired
Use Support

Impairment

TMDL Priority

ND 10160003-034-S_00

Bear Creek upstream from tributary watershed, oholg
tributaries.
54.87 miles

Recreation

Fully Supporting, but Threatened
Fecal Coliform Bacteria

High

Table 4. Section 303(d) TMDL Listing Information for Bear Creek Waterbody
ND-10160003-035-S_00 (NDDoH, 2008).

Assessment Unit ID
Waterbody Description
Size

Designated Uses Impaired
Use Support

Impairment

TMDL Priority

ND 10160003-035-S_00

Unnamed tributary and its watershed to Bear Creek.
30.07 miles

Recreation

Fully Supporting, but Threatened

Fecal Coliform Bacteria

High
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Figure 2. Bear Creek Subwatersheds, Sampling Sitesid Section 303(d) Listed
Waterbodies.



1.2 Topography

Approximately 88.7 percent of the watershed liethinithe Drift Plains level IV ecoregion (46i1)
of the Northern Glaciated Plains level Ill ecorag{d6), while a minor portion of the headwaters
lies within the Glacial Outwash level IV ecoregi@®j) (Figure 3). The Drift Plains ecoregion

is characterized by generally flat to occasionedlling topography with a thick layer of glacial

till left behind by the Wisconsinan glaciers. Ptio cultivation, the Drift Plain grasslands were a
mixture of tall grass and short grass prairie. sBeal and temporary wetlands are common
within this ecoregion as opposed to the semi-peemiand permanent wetlands that are
common in the Missouri Coteau ecoregion. The @la@utwash ecoregion is characterized by
flat to slightly rolling topography and highly peeable soils with low water holding capacity.
Areas within the Glacial Outwash ecoregion high germeability have a poor to fair potential
for crop production (USGS, 2006).

The dominant soil association in the Bear Creelersaied is Barnes-Svea-Hamerly (79.8
percent) followed by Renshaw-Hecla-Divide (8.2 peaity, Hamerly-Tonka-Barnes (6.2 percent),
Svea-Cavour-Barnes (3.8 percent), and LaPrairiesiRem (1.6 percent). The Barnes-Svea-
Hamerly association is characterized by the lewéliity topography of summits, side slopes,
and foot slopes with well-drained to somewhat podrhined soils of medium texture. The
landscape of this association has knolls, riddats &nd depressions that result in much of the
runoff flowing to the depressional areas insteastiifam channels (NRCS, 1993). The
Renshaw-Hecla-Divide association is characterizelgwel to moderately steep topography with
somewhat poorly drained to somewhat excessiveineldasoils of medium to coarse texture.
The Hamerly-Tonka-Barnes association is charaaerimy the level to undulating topography of
flats, swells, and depressions with somewhat patrdyned to well-drained soils of medium
texture. The Svea-Cavour-Barnes association isactexized by the level to undulating
topography of swells and swales with moderately teelvell drained soils of medium texture.
The LaPrairie-Renshaw association is charactebyetie level topography of floodplains and
terraces with moderately well-drained to somewkaessively drained soils of medium texture
(NRCS, 1993).
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Figure 3. Level IV Ecoregions Included in the BeaCreek Watershed
1.3 Land Use/Land Cover

Cropland data from the North Dakota Agriculturatitics Service (NASS) for the years of
2002 and 2007 shows the changes in cropping peacficable 5). These changes are partially
dictated by the changes in commodity markets amdewation programs. The NASS data from
2002 indicated that the Bear Creek watershed wasrdded by soybean and spring
wheat/winter wheat. In 2007, due to increased nigmiees, soybean acres were the most
dominant with corn becoming the second most dontiogp. Comparisons between non-
cropland acreages from 2002 and 2007 could notdskerhecause the method of determining
and classifying those acres was changed by NASS.



Table 5. Dominant Crop Types in the Bear Creek Wateshed in 2002 and 2007 (based on
NASS Land Use/Cover Data).

Land Use/Land Cover 2002 Acres 2007 Acres
Corn 22,524 51,348
Soybean 52,310 63,899
Sunflower 3,625 127
Barley 2,103 290
Spring Wheat/Winter Wheat 51,908 18,447
Dry Beans 1,499 713

Table 6 details the percentage of acres per laadhusach of the listed segment watersheds. In
2002, soybeans were dominate in two of the threernglaeds followed by spring wheat/winter
wheat.

Table 6. Land Use/Land Cover (based on percentagi) Impaired Sub-watersheds of the
Bear Creek Watershed (based on 2002 NASS Data).

Impaired Sub-watershed
Land Use/Land Cover| ND 10160003-32-S_00| ND 10160003-34-S_0( ND 10160003-35-S_0(

Corn 6.1 6.9 11.7

Dry Bean 1.7 2.5 2.4
Pasture/Range/CRP 14.6 17.1 16.4
Idle/Fallow 15.2 24.2 13.2
Soybean 28.7 21.0 32.2
Spring Wheat/Winter Wheat 25.8 19.7 15.8
Sunflower 1.8 2.0 1.6

Water 1.2 0.8 3.0

1.4 Climate and Precipitation

The climate of the region varies significantly degieg on the season. Precipitation data for the
climate station near Verona, ND (329035) frompkedod of 1948 through 2006 were obtained
from the High Plains Regional Climate Center (HPROR®ecipitation occurs mainly in the form
of rainfall with the majority occurring during timeonths of April through October (Figure 4).
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Figure 4. Average Monthly Precipitation at Verona,North Dakota.
1.5 Available Data

1.5.1 Fecal Coliform Bacteria Data

Water quality samples and discharge data usedhi®report were collected at three locations as
part of the pre-project assessment (2002-2003}raodghout the implementation of a Section
319 Nonpoint Source Pollution reduction projectQ22007) (Figure 2). Fecal coliform data are
provided in Appendix A.

Table 7 provides a summary of fecal coliform gearmehean concentrations, the percentage of
samples exceeding 400 CFU/100 mL, and the recredticse assessment by sampling site. The
geometric mean concentration of fecal coliform baatand the percent of samples over 400
CFU/100 mL were calculated for each sampling lacatising those samples collected during
the recreational period of May 1 through Septen3@erSite 385095 (Oakes) had the highest
geometric mean fecal coliform bacteria concentrasind the highest percent of samples over
400 CFU/100 mL at 179 CFU/100 mL, and 32 percespeetively. This was followed in
descending order by 385097 (NW Tributary) and 385F®rt Ransom). Based on the data
collected, site 385098 (Fort Ransom) would be diasisas fully supporting for recreational

uses, while the other two sites would be class#igdully supporting, but threatened.



Table 7. Summary of Fecal Coliform Bacteria Data (@02-2007).
Geometric Mean Percentage of

Site Identification Concentration Samples Exceeding| Recreational Use
(CFU/100 mL) 400 CFU/100 mL

Assessment Unit ID (ND 10160003-032-S_00)

Fully Supporting
385095 Oakes 179 32 but Threatened

Assessment Unit ID (ND 10160003-034-S_00)
385098 Fort Ransom 47 4 Fully Supporting

Assessment Unit ID (ND 10160003-035-S_00)

. Fully Supporting
385097 NW Tributary, 79 24 but Threatened

1.5.2 Hydraulic Discharges

Mean daily flow for the period October 10, 1976otigh December 3, 2007 was obtained from
the United States Geological Survey (USGS) gausitegon Bear Creek at Highway 13
(06470800). Stream discharge measurements werealscted at sites 385095 (Oakes),
385097 (NW Tributary) and 385098 (Ft. Ransom) (Appe B).

2.0 WATER QUALITY STANDARDS

The Clean Water Act requires that Total Maximumlyphoads (TMDLSs) be developed for waters

on a state's Section 303(d) list. A TMDL is dedires “the sum of the individual wasteload
allocations for point sources and load allocatifmmshonpoint sources and natural background” such
that the capacity of the waterbody to assimilatéupent loadings is not exceeded. The purpose of a
TMDL is to identify the pollutant load reductions @ther actions that should be taken so that
impaired waters will be able to attain water qyaditandards. TMDLs are required to be developed
with seasonal variations and must include a masfjgafety that addresses the uncertainty in the
analysis. Separate TMDLs are required to addrads pollutant or cause of impairment (i.e.,
nutrients, dissolved oxygen).

2.1 Narrative Water Quality Standards

The North Dakota Department of Health has set timeravater quality standards that apply to
all surface waters in the State. The narrativeegdiwater quality standards are listed below
(NDDoH, 2008).

» All waters of the State shall be free from substarattributable to municipal, industrial,
or other discharges or agricultural practices incemtrations or combinations that are
toxic or harmful to humans, animals, plants, ord@st aquatic biota.

* No discharge of pollutants, which alone or in comaliion with other substances, shall:
1) Cause a public health hazard or injury to emnmental resources;

2) Impair existing or reasonable beneficial usfethe receiving waters; or

3) Directly or indirectly cause concentrationgoflutants to exceed applicable standards

of the receiving waters.

In addition to the narrative standards, the NDD@ld Bet a biological goal for all surface waters



in the State. The goal states that “the biologicaldition of surface waters shall be similar to
that of sites or waterbodies determined by the dieant to be regional reference sites”
(NDDoH, 2006).

2.2 Numeric Water Quality Standards
Bear Creek is a Class Ill stream which carriedoliewing definition:

Class Ill - The quality of the waters in this class shall bigadble for agricultural and industrial
uses. Streams in this class generally have lowagecitows with prolonged periods of no flow.
During periods of no flow, they are of limited valtor recreation and fish and aquatic biota. The
quality of these waters must be maintained to ptatecondary contact recreation uses (e.g.,
wading), fish and aquatic biota, and wildlife uses.

Numeric criteria have been developed for ClassttBams for fecal coliform bacteria (Table 8).
The fecal coliform bacteria standard applies onlsirth the recreation season, May 1 to
September 30.

Table 8. North Dakota Fecal Coliform Bacteria Stadards for Class Ill Streams.
Water Quality Standard

Parameter Geometric Meant Maximum?

Fecal Coliform Bacteria 200 CFU/100 mL 400 CFU/10D

. Expressed as a geometric mean of representative sples collected during any consecutive 30-day period

2 No more than 10 percent of samples collected duringny consecutive 30-day period shall individually>ceed the
standard.

3.0 TMDL TARGET

A TMDL target is the value that is measured to pitlye success of the TMDL effort. TMDL
targets must be based on state water quality stdsdaut can also include site-specific values when
no numeric criteria are specified in the standare following TMDL target for Bear Creek is

based on the North Dakota fecal coliform bacteiaadard for Class Il streams.

3.1 Bear Creek Fecal Coliform Bacteria TMDL Targes

Bear Creek and its tributaries are fully supportig threatened because of fecal coliform
bacteria counts exceeding the North Dakota watalitgistandard. The North Dakota water
quality standard for fecal coliform bacteria isGeday geometric mean of 200 CFU/100 mL
during the recreation season which is from May $éptember 30. In addition, no more than 10
percent of the samples collected within the 30jolaryod may exceed 400 CFU/100 mL.
Therefore, the TMDL target for this report is tleedl coliform bacteria standard expressed as
the 30-day geometric mean 200 CFUs/100 mL. Wheestandard is intended to be expressed as
the 30-day geometric mean, the target is expreaséioe daily average fecal coliform bacteria
concentration based on a single grab sample. Esipgethe target in this way will ensure the
TMDL will result in both components of the standaelng met and recreational uses are
restored.



4.0 SIGNIFICANT SOURCES
4.1 Point Sources

Within the Bear Creek watershed, there are thré@a pources permitted through the North
Dakota Pollutant Discharge Elimination System (NIEH3) Program. The point sources, which
are lagoon systems for wastewater treatment, ae¢dd in Marion, Litchville, and Verona.
Each of these municipalities utilize secondaryttreat systems and discharge to ephemeral
streams which eventually drain to Bear Creek. udé¢ location of the discharges, fecal
coliform monitoring is not required by their Norlakota Pollutant Discharge Elimination
System discharge permits. It can be assumed ftier¢hat fecal coliform bacteria loadings to
the Bear Creek are negligible from these threetmmuarces.

In addition, there are 12 (six small and six medipermitted CAFOs/AFOs in the watershed,
however, they are zero discharge facilities anchateleemed a significant source of fecal
coliform bacteria loadings to Bear Creek.

4.2 Nonpoint Sources

The data collected during the water quality assessiiNDDoH, 2004) and subsequent water
guality improvement project indicate that the pnignaonpoint sources for fecal coliform
bacteria in the Bear Creek watershed are as follows

* Runoff of manure from cropland and pastureland,;

* Runoff of manure from unpermitted animal feedingaa;

» Direct deposit of manure into Bear Creek by grafivestock; and
» Background levels associated with wildlife.

Animal feeding areas within the Bear Creek watedlsiere identified as part of data collection
effort for the AGNPS model (NDDoH, 2004). The itd&ad animal feeding areas contained
almost exclusively beef or dairy cattle, with a feantaining sheep and horses. The AGNPS
model assigned each animal feeding area a ratorg $ased primarily on the number of

animals and their setting in the landscape. Ttieggscores for the 73 identified animal feeding
areas within the Bear Creek watershed ranged frem60 and averaged 19.6. The 25 animal
feeding areas within sub-watershed ND-101600039320 had the highest average rating score
at 22.9 followed by the 29 animal feeding areasiwisub-watershed ND-10160003-035-S_00

at 20.3, and the 19 animal feeding areas withinvgatershed ND-10160003-034-S_00 at 14.3
(Table 9).

Table 9. Number of Animal Feeding Areas and Anima Located Within Each Impaired
TMDL Sub-watershed of the Bear Creek Watershed, awell as the Average AGNPS
Rating Scores for Those Animal Feeding Areas.

Average
Impaired Number of AGNPS Rating
Sub-watershed Animal Feeding Areas Animals Score
ND-10160003-032-S_00 25 1820 22.9
ND-10160003-034-S_00 19 790 14.3
ND-10160003-035-S_00 29 1734 20.3
Total 73 4344 19.6




These data indicate that the primary contributéfeaal coliform bacteria for the sub-
watersheds are unpermitted animal feeding areasddadn close proximity to Bear Creek and
livestock grazing and watering directly in and aéjat to Bear Creek.

5.0 TECHNICAL ANALYSIS

In TMDL development, the goal is to define the higle between the water quality target and the
identified source or sources of the pollutant fieeal coliform bacteria) to determine the load
reduction needed to meet the target. To deterthmeause-and-effect relationship between the
water quality target and the identified source, tbad duration curve” methodology was used. The
loading capacity or TMDL is the amount of pollutgetg. fecal coliform bacteria) a waterbody can
receive and still meet and maintain water qualiiyjwdards and beneficial uses. The following
technical analysis addresses the fecal coliforrd Bdbbcation and the load allocation reductions
necessary to achieve the water quality standardgsttaf 200 CFU/100 mL plus a margin of safety.

5.1 Mean Daily Stream Flows

In south-central North Dakota, rain events arealde, occurring during the months of April
through October. Rain events can be sporadic eadyhor light, occurring over a short duration
or over several days. Precipitation events of langgnitude, occurring at a faster rate than
absorption, contribute to high runoff events. TEhegents are represented by runoff in the high
flow regime. The medium flow regime is represerigaunoff that contributes to the stream
over a longer duration. The low flow regime is i@d@eristic of drought or precipitation events
of small magnitude and do not contribute to runoff.

Mean daily flows for the period October 10, 197ftlgh December 3, 2007 used in the
development of the flow duration curves and loachtian curves for site 385095 (Oakes),
385098 (Ft. Ransom), and 385097 (NW tributary) vwadrained from the USGS gauge site
(06470800) (Figure 2). For sites 385095, 38508d,285098, the mean daily flow record used
in flow duration curve development and in the depeient of the load duration curve was
synthesized using regression relationships devdlgesach site (Appendix B). Simple linear
regression relationships were developed for edetusing the measured flows at each site
paired with the corresponding flow at USGS site@RBDO for the same day. Using the daily
flow record for the USGS site as the dependentbgia corresponding daily flow was
estimated for each site.

5.2 Flow Duration Curve Analysis

The flow duration curve serves as the foundatioritfe load duration curve used in the TMDL.
Flow duration curve analysis looks at the cumutafrequency of historic flow data over a
specified time period. A flow duration curve reaflow (expressed as mean daily discharge) to
the percent of time those mean daily flow valuegehaeen met or exceeded. The use of
“percent of time exceede(le., duration) provides a uniform scale rangfrgm 0 to 100

percent, thus accounting for the full range ofatmdlows. Low flows are exceeded most of the
time, while flood flows are exceeded infrequenthSEPA, 2007).

A basic flow duration curve runs from high to lo&/tp 100 percent) along the x-axis with the
corresponding flow value on the y-axis (Figure Bsing this approach, flow duration intervals
are expressed as a percentage, with zero correggaodhe highest flows in the record (i.e.,



flood conditions) and 100 to the lowest flows ie tiecord (i.e., drought). Therefore,
depcted in Figure 5, a flow duration interval of t§i(B0) percent, associated with a stream 1
of 3.2 cfs, implies that 30 percent of all obserweghin daily discharge values equal or ex«
3.2 cfs.

Once the flow duration curve is developed for ttieam site, flow duration intervals can
defined which can be used as a general indicatbydrologic condition (i.e., wet vs d
conditions and to what degree). These intervalgdoes) provide additional insight abt
conditions and patterns assded with the impairment (fecal coliform bacteriatls case
(USEPA, 2007). As depicted in Figure 5, the flowvation curve was divided into three zor
one representing high flows-5 percent), another for moderate flowss@percent), and one f
low flows (6070 percent). Based on the flow duration curveysis| no flow occurred 3
percent of the time (7000 percent). These flow intervals were definegkgmining the rang
of flows for the site for the period of record ahén by looking fr natural breaks in the flo
record based on the flow duration curve plot (Fégb)y. A secondary factor in determining
flow intervals used in the analysis is the numldeocal coliform observations available for et
flow interval.

Based on theralysis of the flow duration curve developed foclesite, three flow regime
were defined for all three sites (385095, 38509d, 285098). These flow regimes were use
the development of the TMDLs for each site (App&rd)). For purposes of this TVL the high
flow regime at all three sites were defined as Havhich were exceeded 5 percent or less o
time. For sites 385097 and 385098, the low flogime was defined as flows which ¢
exceeded 25 and 30 percent of the time, respegtiveéneally, these are flows which are le
than 1.3cfs. Based on the flow duration curve analysisflow occurrec60 percent of the tim
at site385098 and 71 percent of the time at site 38.
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Figure 5. FlowDuration Curve for B ear Creek Site 385095 (neaDakes, North Dakote).



5.3 Load Duration Curve Analysis

An important factor in determining NPS pollutioratts is variability in stream flows and loads
associated with high and moderate to low flow. &ttdr correlate the relationship between the
pollutant of concern and hydrology of the 303(d)dd segment, a load duration curve was
developed for each listed segment in the Bear Cvéatershed. The load duration curve was
derived using the 200 CFU/100 mL target (i.e. stedter standard) and the flows generated as
described in Section 5.1.

Observed in-stream fecal coliform bacteria con@itins from monitoring sites 385095, 385097
and 385098 were converted to pollutant loads bytiplying fecal coliform bacteria
concentrations by the flow and a conversion facidrese loads are plotted against the percent
exceeded of the flow on the day of sample collec{feigure 6). Points plotted above the 200
CFU/100 mL target curve exceed the TMDL targetnBoplotted below the curve are meeting
the target of 200 CFU/100 mL.

Observed in-stream total fecal coliform bacterinaanmtrations from monitoring sites 385095,
385097, and 385098 were converted to pollutantddidmultiplying total fecal coliform

bacteria concentrations by the daily flow on theedhe sample was collected and a conversion
factor. These loads are plotted against the peafdime exceeded for the flow on the day of
sample collection (Figure 6). Points plotted abthee200 CFU/100 mL TMDL target curve
exceed the TMDL target (Figure 6). Points plotbetbw the curve are meeting the water quality
target of 200 CFU/100 mL.

For each flow interval or zone (i.e., high, moderddw) and each site, a regression relationship
was developed between the samples which occur ahevEMDL target (200 CFU/100 mL)
curve and the corresponding percent exceeded fldve. load duration curve for site 385095
depicting the regression relationship for each fiotgrval is provided in Figure 6. Load
duration curves for the remaining sites are praviseAppendix E. The regression line for each
flow interval was then used with the midpoint oé fpercent exceeded flow for that interval to
calculate the existing total fecal coliform bacddoad for that flow interval. For example, in the
example provided in Figure 6, the regression retethip between observed fecal coliform
bacteria loading and percent exceeded flow fohtgk flow interval (0-5 percent) is:

Fecal coliform load (expressed as OFUs/day) = antilog (6.36 + (-31.01*Percent Exeakd
Flow))

Where the midpoint of the flow interval from O tgBrcent is 2.5 percent, the existing fecal
coliform load is:

Fecal coliform load (10CFUs/day) = antilog (6.36 + (-31.01%0.025))
= 384,370

The midpoint for the flow interval is also usedestimate the TMDL target load. In the case of
the previous example, the TMDL target load for tidpoint or 5 percent exceeded flow derived
from the 200 CFU/100 mL TMDL target curve is 68,5080’ CFUs/day (Figure 6).
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Figure 6. Load Duration Curve for Bear Creek Site 385095 (near OakedNorth Dakota).
5.4 Loading Sources

The load reductions can be generally allotted tgpomt sources. Based on the data availe
the general focus of BMPs and load reductionsHeristed segments should beunpermitted
animal feeding areas and critipasture areas described in #ssessment report. Higt
priority should be given to trunpermitted animal feeding areas locatedlose proximity tc
Bear Creek.

Significant sources of fecal coliform loading welefined as nonpoint source polluti
originating from livestockOneof the moreportant concerns regarding tpoint sources is
variability in stream flows. Variable stream flowfen cause different source areas and loa
mechanisms to dominate (Cleland, 20CTMDLs were developed fdwo flow regimes (i.e.
high and mediumfor segment NI-10160003-032_00, while TMDLs were only developed |
the medium flowregime for segments M-10160003-034-S_00 and NIB16000-035-S_00. A
single flow regimgmedium)was used for segments ND-10160003-@&40 and NI-
10160003-035-S_0Because samples indicated only one sample excéeel@ter qualit
standard during periods of high fl, while segment ND-10160003-08-00 (represented |
site 385095)se both high éd medium flow regimes.

By relating runoff characteristics to each flowiraeg one can infer which sources are n
likely to contribute to fecal coliforrbacteridoading. Animals grazing in the riparian a
contribute fecal coliform bacteria by depositingnage where it haan immediate impact c
water quality. Due to the close proximity of mamtw the stream or by direct deposition in
stream, riparian grazing impacts water qualityigh, medium and low flows (Tab10). In
contrast, intensive grazing of liveston the upland and not in the riparian area hasa



potential to impact water quality at high flows anédium impact at moderate flows (Table 10).
Exclusion of livestock from the ripariarea eliminates the potential of direct manure dipo
and, therefore, is considered to be of high impmeaat all flows. However, intensive grazing in
the upland creates the potential for manure accatmul and availability for runoff at high flows
and a high potential for fecal coliform bacteriantzomination.

Since there are no point sources (see SectionMpBcting the fecal coliform bacteria loading in
the watershed, sources exceeding the target cathe imedium flow regime and those in the
high flow regime indicate nonpoint source pollutidBpecific nonpoint sources of pollution and
their potential to contribute fecal coliform baaeloads under high, medium and low flow
regimes in the Bear Creek watershed are descnib&dble 10.

6.0 MARGIN OF SAFETY AND SEASONALITY
6.1 Margin of Safety

Section 303(d) of the Clean Water Act and the Bi8ironmental Protection Agency’s (EPA)
regulations require that “TMDLs shall be establla¢ levels necessary to attain and maintain
the applicable narrative and numerical water gqualandards with seasonal variations and a
margin of safety which takes into account any latknowledge concerning the relationship
between effluent limitations and water quality.hefmargin of safety (MOS) can be either
incorporated into conservative assumptions useldvelop the TMDL (implicit) or added as a
separate component of the TMDL (explicit).

To account for the uncertainty associated with kmeaurces and the load reductions necessary
to reach the TMDL target of 200 CFU/100 mL, a 1€cpat explicit margin of safety was used
for this TMDL. The MOS was calculated as 10 petadrihe TMDL. In other words 10 percent
of the TMDL is set aside from the load allocatiaaaMOS. The 10 percent MOS was derived
by taking the difference between the points onlalae duration curve using the 200 CFU/100
mL standard and the curve using the 180 CFU/100 mL.

Table 10. Nonpoint Sources of Pollution and Their Btential to Pollute at a Given Flow Regime

Flow Regime
Nonpoint Sources . .
P High Flow Medium Low Flow
Flow

Riparian Area Grazing (Livestock) H H H
Animal Feeding Operations
Manure Application to Crop and H M L
Range Land
Intensive Upland Grazing (Livestock) H M L

Note: Potential importance of nonpoint source émezontribute fecal coliform bacteria
loads under a given flow regime.  (H: High; Metum; L: Low)

6.2 Seasonality

Section 303(d)(1)(C) of the Clean Water Act antasged regulations require that a TMDL be
established with seasonal variations. The BeaelCT&DL addresses seasonality because the



flow duration curve was developed using thirty-gears of USGS gage data encompassing
twelve months of the year. Additionally, the wageiality standard is seasonally based on the
recreation season from May 1 to September 30 antlate will be designed to reduce coliform
loads during the seasons covered by the standard.

7.0 TMDL

The TMDL can be described by the following equatiohDL = LC = WLA + LA + MOS where:

LC = loading capacity, or the greatest loadirvgaderbody can receive without violating water
quality standards;

WLA = wasteload allocation, or the portion of fhiIDL allocated to existing or future point
sources;

LA = load allocation, or the portion of the TMRillocated to existing or future nonpoint
sources;

MOS = margin of safety, or an accounting of ungetyaabout the relationship between pollutant

loads and receiving water quality. The marginaiéy can be provided implicitly
through analytical assumptions or explicitly byeiesng a portion of loading capacity.

Table 11 provides an outline of the critical eletsdor each of the three waterbody specific fecal
coliform bacteria TMDLs located within the Bear €kevatershed. TMDLs for waterbodies ND-
10160004-032-S_00, ND-10160004-034-S_00, and NO5Q0Q4-035-S_00 are presented in Tables
12, 13 and 14, respectively. Each TMDL summaryiol@s an estimate of the existing daily load,
an estimate of the average daily loads necessang&t water quality target (i.e. TMDL load). This
TMDL load includes a load allocation from known point sources and a 10 percent margin of
safety. It should be noted that the TMDL loadsd@llocations, and the MOS are estimated based
on available data and reasonable assumptions artd be used as a guide for implementation. The
actual reduction needed to meet the applicablervgaiaity standards may be higher or lower
depending on the results of future monitoring.

Table 11. TMDL Summary for Bear Creek.

Category Description Explanation

Beneficial Use Impaired Recreation Contact Reanedfie. swimming,
fishing)

Pollutant Fecal Coliform Bacteria) See Section 2.1

TMDL Target 200 CFU/100 mL Based on North Dakota water quality
standards

WLA There are no contributing point
sources in the watershed.

LA Nonpoint Source Loads are a result of nonpoint sources

Contributions (i.e., rangeland, pasture land, etc.)

Margin of Safety (MOS) Explicit 10 percent




Table 12. Fecal Coliform Bacteria TMDL (10 CFUs/day) for Bear Creek Waterbody Assessment Unit
ID ND-10160003-032-S 00 (represented by site 38509

Flow Regime
High Flow Medium Flow Low Flow
Existing Load 384,370 3,229 No Reduction is
TMDL 68,513 1,174 Required
WLA 0 0
LA 61,662 1,057
MOS 6,851 117

Table 13. Fecal Coliform Bacteria TMDL (10 CFUs/day) for Bear Creek Waterbody Assessment Unit
ID ND-10160003-034-S 00 (represented by site 38809

Flow Regime
High Flow Medium Flow Low Flow
Existing Load 64,746 16,358 No Reduction is
TMDL 40,231 3,777 Required
WLA 0 0
LA 36,208 3,399
MOS 4,023 378

Table 14. Fecal Coliform Bacteria TMDL (10 CFUs/day) for Bear Creek Waterbody Assessment Unit
ID ND-10160003-035-S 00 (represented by site 38507

Flow Regime

High Flow Medium Flow Low Flow
Existing Load No Reduction is 3,331 No Reduction is

Required Required
TMDL 1,444
WLA 0
LA 1300
MOS 144

8.0 ALLOCATION

While there are point sources within the watersheged on current data and permit requirements,
none are known to add to the fecal coliform baatkyad at this time. Therefore, the entire fecal
coliform load for this TMDL is allocated to nonpoisources in the watershed. Three flow regimes
(high flows, medium flows, low flows) were ideng&fl for the TMDL. TMDLSs were not required for
the high flow regime for segments ND-10160003-038and ND-10160003-035-S_00 or the low
flow regimes for all three segments because alpgesrcollected at flows in these regimes were at
or below the water quality standard of 200 cfu/h@lQ



The entire nonpoint source load is allocated asglesload because there is not enough detailed
source data to allocate the load to individual sag, animal feeding, septic systems, riparian
grazing, upland grazing). To achieve the TMDL &sgdentified in the report will require the wide
spread support and voluntary participation of lamders and residents in the immediate watershed
as well as those living upstream. The TMDLs ddssatiin this report are a plan to improve water
quality by implementing best management practibesugh non-regulatory approaches. “Best
management practices” (BMPs) are methods, measurpsactices that are determined to be a
reasonable and cost effective means for a land otwmaeet nonpoint source pollution control
needs,” (USEPA, 2001). This TMDL plan should basidered an adaptive management plan and
is put forth as a recommendation for what needsetaccomplished for Bear Creek, its tributaries
and associated watershed to restore and maingaiedteational uses. Water quality monitoring
should continue to assess the effects of the re@rdations made in this TMDL. Monitoring may
indicate that BMP implementation and/or the loadiagacity recommendations should be adjusted.

Controlling nonpoint sources is a difficult undditay requiring extensive financial and technical
support. Provided that technical and financialstssce is available to stakeholders, these BMPs
have the potential to significantly reduce fecdifoan loading to the Bear Creek. The following
describe in detail those BMPs that will reduce fecdiform bacteria levels in the Bear Creek.

8.1 Livestock Management Recommendations

Livestock management BMPs are designed to pronmeskhy water quality and riparian areas
through management of livestock and associatedngyéand. Fecal matter from livestock and
erosion from poorly managed grazing land and rgpeareas can be a significant source of
loading to surface water. Precipitation, plantempwiumber of animals, and soils are factors that
affect the amount of bacteria delivered to a watdylas a result of livestock. These specific
BMPs are known to reduce NPS pollution from livekto

Livestock exclusion from riparian area$his practice is established to remove livestookn
grazing riparian areas and watering in the strehivestock exclusion is accomplished through
fencing. A reduction in stream bank erosion caexygected by minimizing or eliminating hoof
trampling. A stable stream bank will support vegien that will hold banks in place and serve a
secondary function as a filter from nonpoint soutgeoff. Added vegetation will create aquatic
habitat and shading for macroinvertebrates and fid3inect deposit of fecal matter into the
stream and stream banks will be eliminated asudtreklivestock exclusion by fencing.

Water well and tank developmeniEencing animals from stream access requiret@amative
water source, installing water wells and tankssfia8 this need. Installing water tanks provides
a quality water source and keeps animals from vwpdid defecating in streams. This will
reduce the probability of pathogenic infection$itestock and the environment.

Prescribed grazing This practice provides increased ground covdrgraund stability by
rotating livestock throughout multiple fields. @nag with a specified rotation minimizes
overgrazing and resulting erosion. The NaturaldReses Conservation Service (NRCS)
recommends grazing systems to improve and maintaiar quality and quantity. Duration,
intensity, frequency, and season of grazing cam#éeaged to enhance vegetation cover and
litter, resulting in reduced runoff, improved itfdtion, increased quantity of soil water for plant
growth, and better manure distribution and incrédaage of decomposition, (NRCS, 1998).

In a study by Tiedemann et al. (1998), as presdmyddSEPA, (1993), the effects of four



grazing strategies on bacteria levels in thirteatevsheds in Oregon were studied during the
summer of 1984. Results of the study show thatnwivestock are managed at a stocking rate
of 19 acres per animal unit month with water depeients and fencing, bacteria levels were
reduced significantly.

Waste management systeiWaste management systems can be effective imatiomg up to 90
percent of the loading originating from confinednaal feeding areas. A waste management
system is made up of various components designeantnol NPS pollution from concentrated
animal feeding operations (CAFOs) and animal fegdiperations (AFOs). Diverting clean
water around the feeding area and detaining digtemfrom the feeding area in a pond are
typical practices of a waste management systenmukahandling and application procedures
are also integral to the waste management systdra.application of manure is designed to be
adaptive to environmental, soil, and plant condgito minimize the probability of
contamination of surface water.

9.0 PUBLIC PARTICIPATION

To satisfy the public participation requirementios TMDL, a hard copy of the TMDL for Bear
Creek and request for comment was mailed to paatiog agencies, partners, and to those
requesting a copy. Those included in the hard coaling were:

» Barnes County Soil Conservation District;

* Ransom County Soil Conservation District;

» James River (Dickey County) Soil Conservation Dastr
* LaMoure County Soil Conservation District;

» Barnes County Water Resource Board;

* Ransom County Water Resource Board;

* Dickey County Water Resource Board;

* LaMoure County Water Resource Board;

* US EPA - Region VIII; and

» USDA-NRCS (State Office).

In addition to the mailed copies, the TMDL for B&xreek was posted on the North Dakota
Department of Health, Division of Water Quality wsibe at

http://www.ndhealth.gov/WQ/SW/Z2 _TMDL/TMDLs_UnderuBlicComment/B_Under_Public C
omment.htm. A 30 day public notice soliciting comment arattgcipation was also published in
the following newspapers:

» Valley City Times-Record

* LaMoure Chronicle;
 Ransom County Gazette; and
* Dickey County Leader.

Comments were only received from US EPA Regiont8clvwere provided as part of their normal
public notice review (Appendix E). The NDDoH’s pesise to these comments are provided in
Appendix F.



10.0 MONITORING STRATEGY

As stated previously, it should be noted that tMDL loads, load allocations, and the MOS are
estimated based on available data and reasonaimpions and are to be used as a guide for
implementation. The actual reduction needed tat tieeapplicable water quality standards may
be higher or lower depending on the results ofritaonitoring.

To insure that the best management practices (Blsliitbjechnical assistance that are
implemented as part of the Section 319 Bear CreateWhed Restoration Project are successful
in reducing fecal coliform bacteria loadings todisvprescribed in this TMDL, water quality
monitoring is being conducted in accordance witlapproved Quality Assurance Project Plan
(QAPP). As prescribed in the QAPP (NDDoH, 2003¢eWly monitoring is being conducted at
four sites for fecal coliform bacteria. Samplirgglan in October 2003 and will continue through
June 2010.

11.0 RESTORATION STRATEGY

In response to the Bear Creek Watershed Assessmerih anticipation of this completed TMDL,
local sponsors successfully applied for and recefection 319 funding for the Bear Creek
Watershed Restoration Project. Beginning in Oat@0®3, local sponsors have been providing
technical assistance and implementing BMPs desigmesgtluce fecal coliform bacteria loadings
and to help restore the beneficial uses of the Beeek (i.e., recreation). As the watershed
restoration project progresses, water quality degecollected to monitor and track the effects of
BMP implementation as well as to judge overall ggsoof the project in reducing fecal coliform
bacteria loadings. A QAPP (NDDoH, 2003) has alsenbaeveloped as part of this watershed
restoration project that details the how, whenwahdre monitoring will be conducted to gather the
data needed to document success in meeting the Tiiplementation goal(s). As the data are
gathered and analyzed, watershed restoration vakse adapted, if necessary, to place BMPs
where they will have the greatest benefit to wateality and in meeting the TMDL goal(s).

Also, as part of the implementation plan for thiDL, it is recommended that the permitted
point sources (i.e., Marion WWTF, Litchville WWTWFerona WWTF, and 12 AFO/CAFOS) in

the watershed be inspected to ensure that thdyeamg operated in compliance with their permit
conditions, and to verify that they aren’t sigrdgiit fecal coliform sources. Currently, the city
waste water treatment facilities are inspectectéonpliance every five years, while all permitted
CAFOs (greater than or equal to 1000 animal uaits)inspected annually by the NDDoH.
Permitted AFOs (<1000 animal units) in the BeareRreatershed are inspected on an as needed
basis.
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Appendix A

Fecal Coliform Bacteria Data Collected
in the Bear Creek Watershed



385095 Bear Creek at Oakes

DATE Result
8/24/04 40
9/9/04 20
5/3/05 5
5/10/05 230
5/17/05 5
5/24/05 180
5/31/05 20
6/7/05 430
6/14/05 170
6/21/05 130
6/28/05 540
7/5/05 50
7/12/05 80
7/19/05 20
8/22/05 40
9/6/05 40
9/20/05 90
5/3/06 1200
5/10/06 90
5/17/06 70
5/24/06 360
5/31/06 200
6/7/06 60
6/14/06 390
6/21/06 110
6/28/06 50
7/5/06 90
7/12/06 80
5/2/07 50
5/8/07 170
5/15/07 80
6/13/07 290
6/20/07 120
6/26/07 320
7/2/07 1300
7/11/07 280
7/18/07 220
7/25/07 160
8/1/07 110
8/15/07 80
8/29/07 310

DATE Result
5/2/02 20
5/7/02 10
5/9/02 30
5/16/02 20
5/20/02 280
5/23/02 1600
5/28/02 500
5/30/02 840
6/4/02 170
6/11/02 910
6/18/02 250
6/24/02 1600
7/11/02 400
7/15/02 10
8/12/02 700
9/12/02 10
5/5/03 110
5/8/03 310
5/12/03 40
5/14/03 90
5/19/03 380
5/21/03 500
5/28/03 150
6/2/03 370
6/9/03 380
6/16/03 640
6/23/03 1100
6/30/03 220
7/14/03 160
8/11/03 80
9/15/03 140
5/4/04 150
5/11/04 30
5/18/04 20
5/25/04 170
6/1/04 420
6/8/04 30
6/15/04 50
6/21/04 40
6/29/04 90
7/6/04 570
7/20/04 80
7/27/04 40
8/10/04 30




385097 NW Tributary to Bear Creek

DATE Result DATE Result
5/2/02 10 6/7/05 80
5/7/02 10 6/14/05 160
5/9/02 20 6/21/05 210
5/16/02 20 6/28/05 70
5/20/02 60 7/5/05 90
5/23/02 80 7112/05 40
5/28/02 90 7/19/05 30
5/30/02 100 8/22/05 140
6/4/02 380 9/6/05 330
6/11/02 890 9/20/05 370
6/18/02 1200 5/3/06 80
6/24/02 760 5/10/06 50
7/11/02 80 5/17/06 150
7/15/02 1000 5/24/06 190
8/12/02 180 5/31/06 130
5/8/03 70 6/7/06 90
5/12/03 10 6/14/06 460
5/14/03 120 6/21/06 1400
5/19/03 10 6/28/06 500
5/21/03 10 5/2/07 20
5/28/03 10 5/8/07 20
6/2/03 10 5/15/07 30
6/9/03 10 6/13/07 220
6/16/03 60 6/20/07 40
6/23/03 410 6/26/07 40
6/30/03 90 712107 100
7/14/03 30 7/11/07 50
8/11/03 1600 7/18/07 120
5/4/04 60 7/25/07 110
5/11/04 170 8/1/07 300
5/18/04 40 8/15/07 820
5/25/04 380 8/29/07 110
6/1/04 1600
6/8/04 50
6/15/04 30
6/21/04 70
6/29/04 60
7/6/04 560
7/20/04 80
7127/04 270
8/10/04 650
5/3/05 10
5/10/05 110
5/17/05 120
5/24/05 210
5/31/05 50




385098 Bear Creek near Ft. Ransom

DATE Result
5/16/02 130
5/20/02 10
5/23/02 10
5/28/02 50
5/30/02 90

6/4/02 50
6/11/02 30
6/18/02 160
6/24/02 40
7/11/02 80
7/15/02 50

5/5/03 50

5/8/03 10
5/12/03 10
5/14/03 30
5/19/03 230
5/21/03 100
5/28/03 10

6/2/03 20

6/9/03 30
6/16/03 50
6/23/03 1600
6/30/03 80
7/14/03 40

5/4/04 10
5/11/04 10
5/18/04 10
5/25/04 20

6/1/04 760

6/8/04 20
6/15/04 20
6/21/04 80
6/29/04 30

Date Result
7/6/04 190
7/20/04 540
5/3/05 5
5/10/05 110
5/17/05 5
5/24/05 10
5/31/05 5
6/7/05 180
6/14/05 300
6/21/05 20
6/28/05 80
7/5/05 5
7/12/05 200
7/19/05 20
8/22/05 5
9/6/05 970
9/20/05 10
5/3/06 20
5/10/06 20
5/17/06 10
5/24/06 150
5/31/06 20
6/7/06 200
6/14/06 1200
5/2/07 30
5/8/07 10
5/15/07 50
6/13/07 40
6/20/07 40
6/26/07 40
712107 50
7/11/07 70
7/18/07 30




Appendix B

Stream Discharge Measurements and Dicharge RegressiRelationships
for Sites 385095, 385098 and 385097



385095

Date Q

03/24/03 9.67

03/27/03 | 13.93

03/31/03 6.08

04/09/03 6.39

04/16/03 | 15.48

04/18/03 | 16.89

04/21/03 | 18.32

04/23/03 | 10.74

04/28/03 | 12.53

04/30/03 | 10.95

05/05/03 | 19.08

05/08/03 | 38.08

05/12/03 | 39.52

05/14/03 | 53.59

05/28/03 | 37.52

06/02/03 | 18.77

06/09/03 | 14.28

07/14/03 | 26.74

03/23/04 5.39

03/30/04 | 12.02

04/06/04 | 10.61

04/13/04 4.96

05/04/04 6.46

05/18/04 2.43

05/25/04 9.33

06/15/04 | 22.66

06/21/04 | 17.82

06/29/04 | 10.54

07/27/04 511

08/10/04 1.04

08/24/04 2.88

09/21/04 3.53

10/05/04 1.49

04/05/05 | 12.20

04/12/05 | 13.58

04/19/05 | 18.41

04/26/05 9.93

05/10/05 | 21.38

05/17/05 | 19.28

05/31/05 | 13.51

06/07/05 | 23.22

07/12/05 | 87.70

07/19/05 | 32.66




Daily Flow at Site 385095 (cfs)
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385098

Date Q
03/24/03 0.19
03/27/03 1.39
03/31/03 0.41
04/16/03 0.06
04/18/03 0.05
04/21/03 0.03
04/23/03 0.08
04/28/03 0.02
05/05/03 2.20
05/08/03 4.40
05/12/03 7.00
05/14/03 | 14.94
05/19/03 | 40.08
05/21/03 | 16.51
05/28/03 5.12
06/02/03 2.09
06/09/03 0.33
06/30/03 | 13.39
07/14/03 0.74
03/30/04 5.00
04/06/04 1.49
04/13/04 0.47
04/27/04 0.19
05/04/04 0.01
05/18/04 0.04
05/25/04 0.02
06/01/04 8.13
06/08/04 | 10.38
06/15/04 3.89
06/21/04 1.14
06/29/04 0.39
04/05/05 1.67
04/12/05 1.67
04/19/05 0.43
05/03/05 0.13
05/10/05 0.67
05/17/05 1.68
05/31/05 1.52
06/07/05 1.94
07/12/05 | 15.63
07/19/05 351




Daily Flows at Site 385098 (cfs)
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385097

Date Q
03/24/03 0.61
03/27/03 1.53
03/31/03 3.29
04/09/03 1.72
04/14/03 1.04
04/16/03 0.97
04/18/03 1.17
04/21/03 1.40
04/23/03 2.16
04/28/03 1.69
05/05/03 5.73
05/08/03 7.96
05/12/03 | 20.24
05/14/03 | 25.20
05/19/03 | 50.65
05/21/03 | 27.54
05/28/03 | 12.61
06/02/03 | 10.27
06/09/03 9.66
07/14/03 6.37
03/30/04 0.95
04/06/04 3.99
04/13/04 5.03
04/27/04 1.14
05/04/04 0.72
05/18/04 2.34
05/25/04 2.40
06/01/04 9.71
06/08/04 | 15.81
06/15/04 | 14.24
06/21/04 | 10.30
06/29/04 7.02
07/27/04 291
08/10/04 0.19
04/05/05 2.76
04/12/05 7.91
04/19/05 6.92
05/03/05 2.96
05/10/05 4.40
05/17/05 | 10.33
05/31/05 7.13
07/12/05 | 14.82
07/19/05 9.51




Daily Flow at Site 385097 [cfs)
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Appendix C
Flow Duration Curves for Sites 385095, 385098, ar885097



Flow Duration Curve for Site 385095
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Appendix D

Estimated Loads, TMDL Targets, Percentage of Reduiin Required and
Load Duration Curves for Sites 385095, 385098, 385D



Site 385095

Bear Creek at Oakes

Load (10" CFU/Day) Load (10" CFU/Period)
Median Percentile Existing TMDL Days Existing TMDL  Percent Reduction
High 2.50% 384370.46 68513.17 18.25 7014760.90 1250365.29 82.18%
Moderate 32.51% 3229.38 117451 200.71 648180.97 235740.30 63.63%
| Total 219 7662942 1486106 80.61%
Site 385098 Bear Creek at Ft. Ransom
Load (10" CFU/Day) Load (10" CFU/Period)
Median Percentile Existing TMDL Days Existing TMDL Percent Reduction
High 2.50% 64745.96 40231.08 18.25 1181613.84 734217.18 37.86%
Moderate 17.51% 16358.05 377659 91.21 1492074.60 344476.22 76.91%
[ Total 109 2673688 1078693 59.66%
Site 385097 NW Tributary to Bear Creek
Load (10" CFU/Day) Load (10" CFU/Period)
Median Percentile Existing TMDL Days Existing TMDL Percent Reduction
Moderate 15.01% 3331.48 1444.06 72.96

[ Total 73
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Load (107 CFU/Day)

Load Duration Curve for Site 385097
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Appendix E
US EPA Region 8 Public Notice Review and Comments






EPA REGION VIII TMDL REVIEW

TMDL Document Info:

Document Name: Fecal Coliform Bacteria TMDL for Bea Creek and
Tributaries in Dickey, Ransom and Barnes Counties,
North Dakota

Submitted by: Mike Ell, North Dakota Department of Health

Date Received: August 14, 2009

Review Date: September 17, 2009

Reviewer: Vern Berry, EPA

Rough Draft / Public Notice / | Public Notice Draft

Final?

Notes:

Reviewers Final Recommendation(s) to EPA Administréused for final review oniy

[ ] Approve

[ ] Partial Approval

[ ] Disapprove

[ ] Insufficient Information
Approval Notes to Administrator:

This document provides a standard format for EPgi&te8 to provide comments to state TMDL programs o
TMDL documents submitted to EPA for either formairformal review. All TMDL documents are evaludte
against the minimum submission requirements and LMEments identified in the following 8 sections:

1. Problem Description

1.1.. TMDL Document Submittal Letter

1.2. Identification of the Waterbody, Impairments, artiddy Boundaries
1.3. Water Quality Standards

Water Quality Target

Pollutant Source Analysis

TMDL Technical Analysis

4.1. Data Set Description

4.2. Waste Load Allocations (WLA)

4.3. Load Allocations (LA)

4.4. Margin of Safety (MOS)

4.5. Seasonality and variations in assimilative capacity
Public Participation

Monitoring Strategy

Restoration Strategy

Daily Loading Expression

pwN

©No O

Under Section 303(d) of the Clean Water Act, waidibs that are not attaining one or more waterityual
standard (WQS) are considered “impaired.” Whercthese of the impairment is determined to be aifzoit, a
TMDL analysis is required to assess the appropneteimum allowable pollutant loading rate. A TMDL
document consists of a technical analysis conduoctgd) assess the maximum pollutant loading ttzdé a
waterbody is able to assimilate while maintainirgtev quality standards; and (2) allocate that atsine
capacity among the known sources of that pollut@nivell written TMDL document will describe a pditrward
that may be used by those who implement the TM@bmemendations to attain and maintain WQS.



Each of the following eight sections describesféutors that EPA Region 8 staff considers whenengirig
TMDL documents. Also included in each section istaof EPA’s minimum submission requirements tigkato
that section, a brief summary of the EPA reviewéridings, and the reviewer's comments and/or ssgges.
Use of the verb “must” in the minimum submissioguieements denotes information that is requirebeto
submitted because it relates to elements of the Tkéguired by the CWA and by regulation. Use of tifyen
“should” below denotes information that is gengrakkcessary for EPA to determine if a submitted TM®
approvable.

This review template is intended to ensure compganith the Clean Water Act and that the reviewecldhents
are technically sound and the conclusions are tealydefensible.

1. Problem Description

A TMDL document needs to provide a clear explamatibthe problem it is intended to address. Inetuoh that
description should be a definitive portrayal of gig/sical boundaries to which the TMDL appliesyad as a
clear description of the impairments that the TMibtends to address and the associated pollutar#{sing
those impairments. While the existence of one arenimpairment and stressor may be known, it isoirigmt
that a comprehensive evaluation of the water qubétconducted prior to development of the TMDletsure
that all water quality problems and associatedsstnes are identified. Typically, this step is cocted prior to the
303(d) listing of a waterbody through the monitgramd assessment program. The designated usestard
quality criteria for the waterbody should be examimgainst available data to provide an evaluatighe water
quality relative to all applicable water qualitastards. If, as part of this exercise, additidWgS problems are
discovered and additional stressor pollutantsdegtified, consideration should be given to corentty
evaluating TMDLs for those additional pollutant§it is determined that insufficient data is awadile to make
such an evaluation, this should be noted in the TMBcument.

1.1 TMDL Document Submittal Letter

When a TMDL document is submitted to EPA requestimghal comments or a final review and approvag, th
submittal package should include a letter identifyihe document being submitted and the purposeeof
submission.

Minimum Submission Requirements.
X A TMDL submittal letter should be included with @&aEMDL document submitted to EPA requesting a fdrragiew.

XI The submittal letter should specify whether the TiMibcument is being submitted for initial reviewdatomments,
public review and comments, or final review andrapgl.

[ Each TMDL document submitted to EPA for final reviand approval should be accompanied by a subrfettal that
explicitly states that the submittal is a final TMBubmitted under Section 303(d) of the Clean WAtrfor EPA
review and approval. This clearly establishes tfa¢e%/Tribe's intent to submit, and EPA's dutyetgew, the TMDL
under the statut@ he submittal letter should contain such identifyinformation as the name and location of the
waterbody and the pollutant(s) of concern, whichames similar identifying information in the TMDLlodument for
which a review is being requested.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The public notice draft Bear Creek fecal colifortDL was submitted to EPA for review during
the public notice period via an email from Mike, EIDDoH on August 14, 2009. The email included dinaft
TMDL document and a public notice announcementesting review and comment.

COMMENTS: None



1.2 Identification of the Waterbody, Impairments, and Study Boundaries

The TMDL document should provide an unambiguousgriletson of the waterbody to which the TMDL is
intended to apply and the impairments the TMDLntended to address. The document should alsdyclear
delineate the physical boundaries of the waterlaotlthe geographical extent of the watershed &wmeiged.
Any additional information needed to tie the TMDbaadiment back to a current 303(d) listing should &is
included.

Minimum Submission Requirements:

XI The TMDL document should clearly identify the pédint and waterbody segment(s) for which the TMDhé@g
established. If the TMDL document is submitteduidill a TMDL development requirement for a watexy on the
state’s current EPA approved 303(d) list, the TMdcument submittal should clearly identify the wiately and
associated impairment(s) as they appear on the'Staibe's current EPA approved 303(d) list, idahg a full
waterbody description, assessment unit/waterboghaifid the priority ranking of the waterbody. Timformation is
necessary to ensure that the administrative remoddhe national TMDL tracking database properit the TMDL
document to the 303(d) listed waterbody and impait(s).

X One or more maps should be included in the TMDLudioent showing the general location of the waterbanly, to the
maximum extent practical, any other features neggsand/or relevant to the understanding of the TNiDalysis,
including but not limited to: watershed boundarlesations of major pollutant sources, major trdyids included in the
analysis, location of sampling points, locatiord@ftharge gauges, land use patterns, and thedoaztinearby
waterbodies used to provide surrogate informatioreference conditions. Clear and concise desoniptof all key
features and their relationship to the waterbody\aater quality data should be provided for all keyl/or relevant
features not represented on the map

[ If information is available, the waterbody segmiemivhich the TMDL applies should be identified/gederenced using
the National Hydrography Dataset (NHD). If the bdaries of the TMDL do not correspond to the WatdgblD(s)
(WBID), Entity_ID information or reach code (RCH_&&) information should be provided. If NHD datanat
available for the waterbody, an alternative geokicg referencing system that unambiguously idergithe physical
boundaries to which the TMDL applies may be subtstd.

Recommendation:
[0 Approve [X Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The Bear Creek its tributaries are a stream sykieated in Dickey, Ransom and Barnes Counties,
in southeast North Dakota. Bear Creek is parhefiarger James River basin in the Upper Jamebasib-(HUC
10160003). The Bear Creek and tributary segmémtsdpproximately 167 miles, with a total drainagea of
268,800 acres. There are three 303(d) listed seignoé Bear Creek, they include: 1) Unnamed tribugand its
watershed to Bear Creek{-10160004-035-S_Q02) Bear Creek upstream from tributary watersimeaduding
tributaries ND-10160004-034-S_Qpand 3) Bear Creek from tributary watershed ddweasn to its confluence

with the James RiveND-10160003-032-S_00All three segments are listed as high priority TMDL
development.

The designated use for the listed segments of dae Breek and its tributaries are based on thes@lestream
classification in the ND water quality standard®@C 33-15-02.1-09). The segments were includetheMND
2008 303(d) list for fecal coliform bacteria whishimpairing primary contact recreation uses.

COMMENTS: Tables 1 and 2 show the lower segment as “1008082-S,” but the Figure 2 maps shows that
segment as “10160d-032-S.” The 2008 ND IR and 303(d) list showstlatee segments as being in HUC
“10160003” — the assessment unit ID numbers shioellcevised as needed to be consistent within tberdent
and with the 303(d) listings.

1.3 Water Quality Standards

TMDL documents should provide a complete descniptibthe water quality standards for the waterb®die
addressed, including a listing of the designatex$ asid an indication of whether the uses are beaignot being



met, or not assessed. If a designated use wassessed as part of the TMDL analysis (or not wikerrecently
assessed), the documents should provide a reastieflack of assessment (e.g., sufficient dataneasvailable
at this time to assess whether or not this destginase was being met).

Water quality criteria (WQC) are established asmamonent of water quality standard at levels carsid
necessary to protect the designated uses assigtieat tvaterbody. WQC identify quantifiable tagand/or
gualitative water quality goals which, if attaingeld maintained, are intended to ensure that tHgraded uses
for the waterbody are protected. TMDLSs result mimtaining and attaining water quality standards by
determining the appropriate maximum pollutant logdiate to meet water quality criteria, either cliyg or
through a surrogate measurable target. The TMDRiuhent should include a description of all applieakater
guality criteria for the impaired designated used address whether or not the criteria are beitajnad, not
attained, or not evaluated as part of the analy§ithe criteria were not evaluated as part ofdhelysis, a reason
should be cited ( e.g. insufficient data were aldé to determine if this water quality criteri@eing attained).

Minimum Submission Requirements:

XI The TMDL must include a description of the applieaBtate/Tribal water quality standard, includihg tlesignated
use(s) of the waterbody, the applicable numericaorative water quality criterion, and the anti-detation policy. (40
C.F.R. 8130.7(c)(1)).

XI The purpose of a TMDL analysis is to determineastgimilative capacity of the waterbody that coroes}s to the
existing water quality standards for that waterhahd to allocate that assimilative capacity betwtbe significant
sources. Therefore, all TMDL documents must béterito meet the existing water quality standdodshat waterbody
(CWA 8303(d)(1)(C)).

Note: In some circumstances, the load reductionsrdened to be necessary by the TMDL analysis mayepto be
infeasible and may possibly indicate that the égstvater quality standards and/or assessment ntetlogies may be
erroneous. However, the TMDL must still be deteadibased on existing water quality standards.ustdjents to
water quality standards and/or assessment methgigdanay be evaluated separately, from the TMDL.

XI The TMDL document should describe the relationst@tween the pollutant of concern and the waterityusthndard
the pollutant load is intended to meet. This infation is necessary for EPA to evaluate wheth@&obattainment of the
prescribed pollutant loadings will result in attaent of the water quality standard in question.

X If a standard includes multiple criteria for thdlptant of concern, the document should demonstretethe TMDL
value will result in attainment of all related eriia for the pollutant. For example, both acute eronic values (if
present in the WQS) should be addressed in thenglret) including consideration of magnitude, frequyeand duration
requirements.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The Bear Creek segments addressed by these TMBLispaired based on fecal coliform
concentrations for primary contact recreationasudgear Creek and its tributaries are Classi#lashs that must
be protected for agricultural and industrial us€ass Il streams generally have low flow and pngled dry
periods and hence secondary contact recreatioaalarsd standards are applied. Numeric criterifefmal
coliforms in Class Ill streams have been establisirel are presented in the excerpted Table 8 shelemw.
Discussion of additional applicable water qualtyslards for Bear Creek can be found on pages 8 afithe
TMDL.



Table 8. North Dakota Fecal Coliform Bacteria Standards for Class IIT Streams.

Water Quality Standard

¥
Parameter Geometric Meanl Maximum™

Fecal Coliform Bacteria 200 CFU/M00 mL 400 CFU/100 mL

I . . . . .
Expressed as a geometric mean of representative samples collected during any consecutive 30-day period.

“ No more than 10 percent of samples collected during any consecutive 30-day period shall individually exceed the
standard.

COMMENTS: None.

2. Water Quality Targets

TMDL analyses establish numeric targets that aeel tis determine whether water quality standard$eireg
achieved. Quantified water quality targets or emas should be provided to evaluate each listdlijamt/water
body combination addressed by the TMDL, and shoepdesent achievement of applicable water quality
standards and support of associated beneficial dsmspollutants with numeric water quality start$a the
numeric criteria are generally used as the watalityuarget. For pollutants with narrative stardia the
narrative standard should be translated into a unebke value. At a minimum, one target is requi@deach
pollutant/water body combination. It is generalsirable, however, to include several targetsréyaesent
achievement of the standard and support of beaéfises (e.g., for a sediment impairment issueait be
appropriate to include a variety of targets repméag water column sediment such as TSS, embedsiestesam
morphology, up-slope conditions and a measureaifiji

Minimum Submission Requirements:

X The TMDL should identify a numeric water qualitydat(s) for each waterbody pollutant combinatidie TMDL
target is a quantitative value used to measureheneir not the applicable water quality standamttained.

Generally, the pollutant of concern and the numerater quality target are, respectively, the chexh@ausing the
impairment and the numeric criteria for that chealie.g., chromium) contained in the water quaditgndard.
Occasionally, the pollutant of concern is differénoim the parameter that is the subject of the mioneater quality
target (e.g., when the pollutant of concern is imsus and the numeric water quality target is egsed as a
numerical dissolved oxygen criterion). In suchesagshe TMDL should explain the linkage betweerptileitant(s) of
concern, and express the quantitative relationsi@fween the TMDL target and pollutant of concemall cases,
TMDL targets must represent the attainment of auirveater quality standards.

[0 When a numeric TMDL target is established to ensugeattainment of a narrative water quality cidey the numeric
target, the methodology used to determine the nigrteaget, and the link between the pollutant aiacern and the
narrative water quality criterion should all be chésed in the TMDL document. Any additional infoation supporting
the numeric target and linkage should also be deduin the document.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The water quality targets for these TMDLs are basethe numeric water quality standards for fecal
coliform bacteria based on the primary contacteational beneficial use for Bear Creek and itsutakes. The
target for the Bear Creek segments included ifTtMBL document is the fecal coliform standard expegbas

the 30-day geometric mean of 200 CFU/100 mL. Wihieestandard is intended to be expressed as tday30
geometric mean, the target was used to comparaues from single grab samples. This ensuredlikat
reductions necessary to achieve the target willrb&ective of both the acute (single sample vadum) chronic
(geometric mean of 5 samples) standards.



COMMENTS: None.

3. Pollutant Source Analysis

A TMDL analysis is conducted when a pollutant lee#énown or suspected to be exceeding the loadipgaity
of the waterbody. Logically then, a TMDL analysiould consider all sources of the pollutant ofogsn in
some manner. The detail provided in the souroesassent step drives the rigor of the pollutant laéxtation.
In other words, it is only possible to specificadljocate quantifiable loads or load reductionsaoh significant
source (or source category) when the relative émadribution from each source has been estimatberefore,
the pollutant load from each significant sourceqaurce category) should be identified and quautifo the
maximum practical extent. This may be accompligidg site-specific monitoring data, modeling, or
application of other assessment techniques. Uffflagent time or resources are available to acdishghis step,
a phased/adaptive management approach may be approhe approach should be clearly definedién t
document.

Minimum Submission Requirements:

XI The TMDL should include an identification of allteatially significant point and nonpoint sourceglod pollutant of
concern, including the geographical location ofg¢harce(s) and the quantity of the loading, ebg/pler day. This
information is necessary for EPA to evaluate theAMLA and MOS components of the TMDL.

X The level of detail provided in the source assess$isigould be commensurate with the nature of thensiaed and the
nature of the pollutant being studied. Where figssible to separate natural background from nabgources, the
TMDL should include a description of both the naturackground loads and the nonpoint source loads.

X Natural background loads should not be assumed thebdifference between the sum of known and dfieht
anthropogenic sources and the existingituloads (e.g. measured in stream) unless it careb®udstrated that all
significant anthropogenic sources of the pollutsfitoncern have been identified, characterized,pagerly quantified.

X The sampling data relied upon to discover, charaeteand quantify the pollutant sources shoulihbkided in the
document (e.g. a data appendix) along with a detszni of how the data were analyzed to charactenmequantify the
pollutant sources. A discussion of the known deficies and/or gaps in the data set and their pakémplications
should also be included.

Recommendation:
[0 Approve [X Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The TMDL document, Table 5, includes the landusakdown in the watershed for 2002 and 2007.
In 2002, approximately 60 percent of the landushéwatershed was cropland under active cultivati®

percent was pasture/rangeland, 18 percent wasaiithe/ and the remainder was water, roads or lonsig
development.

The following nonpoint sources were found to beghmary sources for fecal coliform bacteria in thatershed:
* Runoff of manure from cropland and pastureland;
* Runoff of manure from unpermitted animal feedingea,
» Direct deposit of manure into Bear Creek by grativestock; and
» Background levels associated with wildlife.

There are three point sources located in the BesglGnatershed. The small towns of Marion (poparat
estimate 125), Litchville (population estimate 16&4)d Verona (population estimate 92), have wadtwa
treatment lagoons that discharge to ephemerainssrednich eventually drain to Bear Creek. Due ®dmall

size and location of the discharges they are censitinegligible sources of fecal coliform loadirichere are also
permitted concentrated animal feeding operatiods~@s) and animal feeding operations (AFOSs) in the
watershed. Their permits require no dischargégeyp are not considered significant point sourcesenTMDL
document.



COMMENTS : The report states that data were collected a¢ tlo@ations in the watershed and the report also
states that through the 2002 water quality assessih&as determined that the above bulleted smuace the
primary contributors of fecal coliforms in the wiatieed. As information regarding source identifmaefforts is
not provided, it is not clear how these sources\vieund to be the major contributors. Are theseahly
potential sources besides the WWTF lagoons and GAKEDs located in the watershed? How many pegahitt
CAFOs/AFOs are located within the watershed? Aol information regarding how it was determinkditt
these are the primary sources of fecal colifornthénwatershed would be helpful.

As part of the implementation plan for this TMDL wexommend that the permitted point sources (MW TF
lagoons, CAFOs and AFOSs) in the watershed be insgdo ensure that they are being operated in danya
with their permit conditions, and to verify thattharen’t significant fecal coliform sources.

4. TMDL Technical Analysis

TMDL determinations should be supported by a robash set and an appropriate level of technicdlaisa
This applies t@ll of the components of a TMDL document. It is Wtamportant that the technical basis &if
conclusions be articulated in a manner that idyeasderstandable and readily apparent to the reade

A TMDL analysis determines the maximum pollutarstding rate that may be allowed to a waterbody witho
violating water quality standards. The TMDL an@yshould demonstrate an understanding of theaakttip
between the rate of pollutant loading into the watdy and the resultant water quality impacts. sHtiessor-
response relationship between the pollutant an@imment and between the selected targets, sourbH3l s,
and load allocations needs to be clearly articdlated supported by an appropriate level of techiaicalysis.
Every effort should be made to be as detailed asiple, and to base all conclusions on the bedaala
scientific principles.

The pollutant loading allocation is at the hearthef TMDL analysis. TMDLs apportion responsibilityr taking
actions by allocating the available assimilativpamty among the various point, nonpoint, and radtoiollutant
sources. Allocations may be expressed in a vaoietyays, such as by individual discharger, byutany

watershed, by source or land use category, bypancel, or other appropriate scale or divisionesiponsibility.

The pollutant loading allocation that will resuitachievement of the water quality target is exggdsn the form
of the standard TMDL equation:

TMDL =) LAs+» WLAs+MOS

Where:

TMDL = Total Pollutant Loading Capacity of the widdedy
LAs = Pollutant Load Allocations

WLAs = Pollutant Wasteload Allocations

MOS = The portion of the Load Capacity allocai@the Margin of safety.

Minimum Submission Requirements:

X A TMDL must identify the loading capacity of a weiedy for the applicable pollutant, taking into sa@teration
temporal variations in that capacity. EPA regolasi define loading capacity as the greatest anafumpollutant that a
water can receive without violating water qualitgrelards (40 C.F.R. §130.2(f)).

XI The total loading capacity of the waterbody shdaéctlearly demonstrated to equate back to the faolidoad
allocations through a balanced TMDL equation. nstances where numerous LA, WLA and seasonal TMéapacities
make expression in the form of an equation cumbeesa table may be substituted as long as it & theat the total
TMDL capacity equates to the sum of the allocations



[0 The TMDL document should describe the methodolaogl/tachnical analysis used to establish and quyathiéf cause-
and-effect relationship between the numeric taagetthe identified pollutant sources. In many insés, this method
will be a water quality model.

X Itis necessary for EPA staff to be aware of amuamptions used in the technical analysis to undedsand evaluate the
methodology used to derive the TMDL value and assed loading allocations. Therefore, the TMDL diment should
contain a description of any important assumpti@mduding the basis for those assumptions) madgeireloping the
TMDL, including but not limited to:

(1) the spatial extent of the watershed in which thpaimed waterbody is located and the spatial exiétite
TMDL technical analysis;

(2) the distribution of land use in the watershed (eudpan, forested, agriculture);

(3) a presentation of relevant information affecting tharacterization of the pollutant of concern imdllocation
to sources such as population characteristics/ifgilcesources, industrial activities etc...;

(4) present and future growth trends, if taken intosideration in determining the TMDL and preparing TMDL
document (e.g., the TMDL could include the desigpaxity of an existing or planned wastewater treatm
facility);

(5) an explanation and analytical basis for expresgiagrMDL through surrogate measures, if applicable.
Surrogate measures are parameters such as penesnarfd turbidity for sediment impairments; chigrgll a
and phosphorus loadings for excess algae; lengtbarian buffer; or number of acres of best managyet
practices.

X The TMDL document should contain documentation sufipg the TMDL analysis, including an inventorytbe data
set used, a description of the methodology useahadyze the data, a discussion of strengths anéine@saes in the
analytical process, and the results from any wgtietity modeling used. This information is necegdar EPA to review
the loading capacity determination, and the astettitnad, wasteload, and margin of safety allooatio

I TMDLs must take critical conditions (e.g., steaow] loading, and water quality parameters, sea#gnatc...) into
account as part of the analysis of loading capddidyC.F.R. 8130.7(c)(1) ). TMDLs should define kgable critical
conditions and describe the approach used to detelnoth point and nonpoint source loadings undeh ritical
conditions. In particular, the document should dsscthe approach used to compute and allocate mirgoairce
loadings, e.g., meteorological conditions and lasel distribution.

[] Where both nonpoint sources and NPDES permittedt gources are included in the TMDL loading allomatand
attainment of the TMDL target depends on reductiarthe nonpoint source loads, the TMDL documenstinclude a
demonstration that nonpoint source loading reduastiteeded to implement the load allocations ausHgtpracticable
[40 CFR 130.2(i) and 122.44(d)].

Recommendation:
[0 Approve [X Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The technical analysis should describe the causefiect relationship between the identified
pollutant sources, the numeric targets, and achien¢ of water quality standards. It should alssude a
description of the analytical processes used, tefuim water quality modeling, assumptions aneofiertinent
information. The technical analysis for the Beagd€k watershed TMDL describes how the fecal catiftwads
were derived in order to meet the applicable watedity standards for the 303(d) impaired streagmsants.

The TMDL loads and loading capacities were deriwsitig the load duration curve (LDC) approach. €tidy
correlate the relationship between the pollutardasfcern and the hydrology of the Section 303&dgd
waterbody, a LDC was developed for each monitositeywithin the three listed segments. All LDCs &ver
derived using the 200 CFU/100 mL TMDL target (istate water quality standard), the daily flow relco
obtained or synthesized for each site, and therebddecal coliform data collected from the threstav quality
monitoring stations (see Figure 2 of the TMDL doewt) from 2002 through 2007.

Mean daily flows for the period October 10, 197&tlgh December 3, 2007 were obtained from the Ug&aGe
site (06470800). For the three monitoring sit&50®5 (Oakes), 380598 (Ft. Ransom) and 385097 (NW
Tributary), the mean daily flow record used in fldwration curve development and in the developroétite
load duration curve was synthesized using regnessiationships developed for each site. Simpledin
regression relationships were developed for edelusing the measured flows at each site paired thvit
corresponding flow at the USGS site for the sanye daing the daily flow record for the USGS sitetlas
dependent variable a corresponding daily flow wasrated for each site.



The load duration curve plots the allowable fecdiferm load (using the 200 CFU/100 ml standardpas the
three flow regimes. Single grab sample fecal onflif concentrations were converted to loads by piyitig by
flow and a conversion factor to produce CFU/dayigal Each value was plotted individually on thedlo
duration curve. Values falling above the curvddate exceedance of the TMDL at that flow valuelekialues
falling below the curve indicate attainment of iDL at that flow.

To estimate the required percent reductions initmpdeeded to achieve the TMDL, a linear regreskian
through the fecal coliform load data above the TMiirve in each flow regime was plotted. The reglpercent
reductions needed under the three flow regimes determined using the linear regression line.

The LDCs represent a flow-variable TMDL targetsoasrthe flow regimes shown in the TMDL documendr F
each Bear Creek and tributary segment coveredeby MDL document, the LDC is a dynamic expressiothef
allowable load for any given daily flow. Loadingpacities were derived from this approach for esgfment at
each flow regime. Tables 11, 12, and 13 showdhdihg capacity loads (or TMDL loads) for eachelikt
segment of the Bear Creek and its tributaries.

COMMENTS: It is not clear why 3 flow zones were used in tf¥ds for these TMDLs. Page 11 of the
document explainsow the flow regimes were defined for each site, lmuexplanation is given favhy 3 zones
were used. A brief explanation of why 3 flow zomesre used (e.g., based on the shape of the cqunvigw at
low end of curve, etc) should be added to the decum

From the information provided on page 11 of thewoent, it is not clear how the linear regressioe is used in
determining the required percent reductions neéateldDC. NDDoH is asked to clarify the informatiamd
include a description as to how the percent redoatalculation is made using the linear regresisnn

4.1 Data Set Description

TMDL documents should include a thorough descriptiad summary of all available water quality dae &re
relevant tahe water qualitassessment and TMDL analysis. An inventory ofdia used for the TMDL
analysis should be provided to document, for tieenas the data used in decision making. This piswides the
reader with the opportunity to independently revitee data. The TMDL analysis should make uselatalily
available data for the waterbody under analysiessithe TMDL writer determines that the data ateelevant
or appropriate. For relevant data that were knbutrrejected, an explanation of why the data weteutilized
should be provided (e.g., samples exceeded holulives, data collected prior to a specific date were
considered timely, etc...).

Minimum Submission Requirements:

X TMDL documents should include a thorough descripdad summary of all available water quality dat @are relevant
to the water quality assessment and TMDL analystb shat the water quality impairments are cleddfined and
linked to the impaired beneficial uses and appedpnwater quality criteria.

XI The TMDL document submitted should be accompanyethé data set utilized during the TMDL analysispossible,
it is preferred that the data set be provided ielantronic format and referenced in the documérelectronic
submission of the data is not possible, the datmag be included as an appendix to the document.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The Bear Creek TMDL data description and summagyiragluded tables throughout the document
and in the data tables in Appendix A and B. Tleenéwater quality monitoring was conducted overgariod
from 2002 to 2007. The data set also includesthgears of flow record on the Bear Creek fromWi$sS
gauging site (06470800). The flow data was useattt@lop a load duration curves for the Bear Cezek
tributary segments



COMMENTS: None.

4.2 Waste Load Allocations (WLA):

Waste Load Allocations represent point source peaiuloads to the waterbody. Point source loaddygmically
better understood and more easily monitored andttigal than nonpoint source loads. Whenever pralteach
point source should be given a separate wastealtzzhtion. All NPDES permitted dischargers thistbarge
the pollutant under analysis directly to the wabeispshould be identified and given separate waste |
allocations. The finalized WLAs are required toitheorporated into future NPDES permit renewals.

Minimum Submission Requirements:

XI EPA regulations require that a TMDL include WLAS &l significant and/or NPDES permitted point stes of the
pollutant. TMDLs must identify the portion of theading capacity allocated to individual existinglam future point
source(s) (40 C.F.R. 8130.2(h), 40 C.F.R. 8130.4@)some cases, WLAs may cover more than onddiger, e.g., if
the source is contained within a general permitolfllocations are to be made to point sources, the TMDL should
include a value of zero for the WLA.

XI All NPDES permitted dischargers given WLA as pdrthe TMDL should be identified in the TMDL, inclirdy the
specific NPDES permit numbers, their geographigehtions, and their associated waste load allatstio

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : There are three point sources located in the BezglGvatershed. The small towns of Marion
(population estimate 125), Litchville (populatiostienate 165), and Verona (population estimate 192)e
wastewater treatment lagoons that discharge tonegitad streams which eventually drain to Bear Crd@ke to
the small size and location of the discharges #reyconsidered negligible sources of fecal coliftwating.
There are also permitted concentrated animal fgenfierations (CAFOs) and animal feeding operat{@fs)
in the watershed. Their permits require no disgha@o they are not considered significant pointcasiin the
TMDL document. Therefore, the WLASs for these TMDdre zero.

COMMENTS: None.

4.3 Load Allocations (LA):

Load allocations include the nonpoint source, redf@nd background loads. These types of loadtypieally
more difficult to quantify than point source loadsd may include a significant degree of uncenai®ften it is
necessary to group these loads into larger catgarid estimate the loading rates based on limitadtoring
data and/or modeling results. The background feptesents a composite of all upstream pollutaaddanto the
waterbody. In addition to the upstream nonpoimt apstream natural load, the background load dftelndes
upstream point source loads that are not givenifspa@ste load allocations in this particular TMRbalysis. In
instances where nonpoint source loading ratesateplarly difficult to quantify, a performance-4ed allocation
approach, in which a detailed monitoring plan adapdive management strategy are employed for thkcagion
of BMPs, may be appropriate.

Minimum Submission Requirements:

XI EPA regulations require that TMDL expressions idellLAs which identify the portion of the loadingpegity attributed
to nonpoint sources and to natural background. ladladations may range from reasonably accuratmatgs to gross
allotments (40 C.F.R. §130.2(g)). Load allocatioresy be included for both existing and future nanpsource loads.
Where possible, load allocations should be desdrigparately for natural background and nonpointcss.

X Load allocations assigned to natural backgrounddadould not be assumed to be the difference ettt sum of
known and quantified anthropogenic sources anexigtingin situloads (e.g., measured in stream) unless it can be



demonstrated that all significant anthropogeniasesiof the pollutant of concern have been idexttifind given proper
load or waste load allocations

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The TMDL document includes the landuse breakdowthénwatershed for 2002. Approximately 60
percent of the landuse in the watershed was crdplader active cultivation, 16 percent was pastangeland,

18 percent was idle/fallow and the remainder wateryaoads or low density development. The paditrees are
considered negligible sources of fecal colifornding. Therefore, the entire TMDL has been allodate

nonpoint sources as a load allocation (LA). Sospexific data are limited so an aggregate LA ssgaed to
nonpoint sources with a ranking of important cdnitors under various flow regimes provided as sed¢ne
following excerpted table.

Table 9. Nonpoint Sources of Pollution and Their Potential to Pollute at a Given Flow Regime.

Flow Regime

Nonpoint Sources _ .
. High Flow Medmm Low Flow
Flow

Riparian Area Grazing (Livestock) H H H
Animal Feeding Operations H M
Manure Application to Crop and H M
Range Land
Intensive Upland Grazing (Livestock) H M L

Note: Potential importance of nonpoint source area to contribute fecal coliform bacteria
loads under a given flow regime.  (H: High: M: Medium: L: Low)

COMMENTS: None.

4.4 Margin of Safety (MOS):

Natural systems are inherently complex. Any matheakrelationship used to quantify the stressoresponse
relationship between pollutant loading rates amdrésultant water quality impacts, no matter haenous, will
include some level of uncertainty and error. Tmpensate for this uncertainty and ensure wateitgual
standards will be attained, a margin of safetyeuired as a component of each TMDL. The MOS rakg the
form of a explicit load allocation (e.g., 10 lIbsydlaor may be implicitly built into the TMDL analisthrough the
use of conservative assumptions and values forgheus factors that determine the TMDL pollutarad —
water quality effect relationship. Whether exglmi implicit, the MOS should be supported by aprapriate
level of discussion that addresses the level oétainty in the various components of the TMDL tachl
analysis, the assumptions used in that analysistrenrelative effect of those assumptions onited TMDL.
The discussion should demonstrate that the MOS issmdficient to ensure that the water qualityngtards
would be attained if the TMDL pollutant loadingeatare met. In cases where there is substantaltamty
regarding the linkage between the proposed allmea@nd achievement of water quality standarasait be
necessary to employ a phased or adaptive managemenraach (e.g., establish a monitoring plan termene if
the proposed allocations are, in fact, leadindnéodesired water quality improvements).

Minimum Submission Requirements:

XI TMDLs must include a margin of safety (MOS) to amgbfor any lack of knowledge concerning the relaship
between load and wasteload allocations and watditg(CWA §303(d)(1)(C), 40 C.F.R. §130.7(c)(1)BPA's 1991



TMDL Guidance explains that the MOS may be implfci., incorporated into the TMDL through consdiva
assumptions in the analysis) or explicit (i.e.,regged in the TMDL as loadings set aside for theSylO

[ If the MOS is implicit the conservative assumptions in the analysisatedunt for the MOS should be identified
and described. The document should discuss whaghemptions are considered conservative and thet eff the
assumption on the final TMDL value determined.

X If the MOS is explicit the loading set aside for the MOS should be ifledt The document should discuss how the
explicit MOS chosen is related to the uncertaimtgl/ar potential error in the linkage analysis batwéhe WQS, the
TMDL target, and the TMDL loading rate.

[ If, rather than an explicit or implicit MOS, the TMDelies upon a phased approdctdeal with large and/or
unquantifiable uncertainties in the linkage anay#ie document should include a description opthaned phases
for the TMDL as well as a monitoring plan and adapmanagement strategy.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The Bear Creek TMDLs include explicit MOSs for edisted segment derived by calculating 10
percent of the loading capacity. The explicit MO&sthe listed segments of the Bear Creek watersine
included in Tables 11, 12 and 13.

COMMENTS: None.

4.5 Seasonality and variations in assimilative cajpdy:

The TMDL relationship is a factor of both the loaglirate of the pollutant to the waterbody and tneunt of
pollutant the waterbody can assimilate and stilintwater quality standards. Water quality stadslaften vary
based on seasonal considerations. Thereforeapgsopriate that the TMDL analysis consider sealson
variations, such as critical flow periods (highvildow flow), when establishing TMDLSs, targets, aadtbcations.

Minimum Submission Requirements:

X The statute and regulations require that a TMDlestablished with consideration of seasonal vanatidhe TMDL
must describe the method chosen for including sedsa@riability as a factor. (CWA 8303(d)(1)(C), €0F.R.
8130.7(c)(1) ).

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : By using the load duration curve approach to dgvéte TMDL allocations, seasonal variability in
fecal coliform loads are taken into account. Highsteam flows typically occur during late spriagd the lowest
stream flows occur during the winter months. Alke TMDL is seasonal since the fecal coliformesid are in
effect from May 1 to September 30, therefore theDILg are only applicable during that period.

COMMENTS: None.

5. Public Participation

EPA regulations require that the establishmentMDLs be conducted in a process open to the pudnhid,that
the public be afforded an opportunity to particgpal o meaningfully participate in the TMDL procdsis
necessary that stakeholders, including membetsecféneral public, be able to understand the prohled the
proposed solution. TMDL documents should incluaigguage that explains the issues to the generat pub
understandable terms, as well as provides additd@iailed technical information for the scientiiommunity.
Notifications or solicitations for comments regawglthe TMDL should be made available to the gernauhlic,
widely circulated, and clearly identify the prodasta TMDL and the fact that it will be submitted&PA for



review. When the final TMDL is submitted to EPA fapproval, a copy of the comments received bystage
and the state responses to those comments shouddlbéed with the document.

Minimum Submission Requirements:
X The TMDL must include a description of the publarticipation process used during the developmetti®TMDL (40

C.F.R. §130.7(c)(1)(ii).)

[0 TMDLs submitted to EPA for review and approval sldanclude a summary of significant comments ara th
State's/Tribe's responses to those comments.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The TMDL document includes a summary of the pupdidicipation process that has occurred. It
describes the opportunities the public had to kelired in the TMDL development process. Copiethefdraft
TMDL document were mailed to stakeholders in théewsned during public comment. Also, the draft TMD
document was posted on NDoDH’s Water Quality Domswebsite, and a public notice for comment was
published in four newspapers.

COMMENTS: None.

6. Monitoring Strategy

TMDLs may have significant uncertainty associatédithwhe selection of appropriate numeric targets an
estimates of source loadings and assimilative ¢gpaln these cases, a phased TMDL approach may be
necessary. For Phased TMDLs, it is EPA’s expemtdtiat a monitoring plan will be included as a poment of
the TMDL document to articulate the means by whiehTMDL will be evaluated in the field, and to piae for
future supplemental data that will address anettainties that may exist when the document isqmesh

Minimum Submission Requirements:

X When a TMDL involves both NPDES permitted pointre®gs) and nonpoint source(s) allocations, andnatent of the
TMDL target depends on reductions in the nonpadtrse loads, the TMDL document should include aitbong plan
that describes the additional data to be colletdatbtermine if the load reductions provided fotha TMDL are
occurring.

I Under certain circumstances, a phased TMDL appro@hbe utilized when limited existing data aréectupon to
develop a TMDL, and the State believes that theofiselditional data or data based on better amalytechniques
would likely increase the accuracy of the TMDL lazadculation and merit development of a second @fiadDL. EPA
recommends that a phased TMDL document or its implgation plan include a monitoring plan and a datexl
timeframe for revision of the TMDL. These elementsuld not be an intrinsic part of the TMDL and wdulot be
approved by EPA, but may be necessary to suppattanale for approving the TMDL.
http://www.epa.gov/owow/tmdl/tmdI_clarification_tet.pdf

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : Implementation of best management practices (BMRd)technical assistance are specified in the
Section 319 Bear Creek Watershed Restoration Rrojexmake sure those BMPs are successful in neguc
fecal coliform bacteria loadings to levels presedlin the TMDL document, water quality monitorirsgaeing
conducted in accordance with an approved Qualigufence Project Plan (QAPP). As prescribed irQQAP,
weekly monitoring is being conducted at four sftesfecal coliform bacteria and E. coli. The samglbegan in
October 2003 and will continue through June 2010.

COMMENTS: None.



7. Restoration Strategy

The overall purpose of the TMDL analysis is to dsiee what actions are necessary to ensure thaiothgant
load in a waterbody does not result in water guatitpairment. Adding additional detail regardimg fproposed
approach for the restoration of water quality is cwrrently a regulatory requirement, but is consdea value
added component of a TMDL document. During the TMiDalytical process, information is often gainedtt
may serve to point restoration efforts in the ridineéction and help ensure that resources are ap#mt most
efficient manner possible. For example, watershedels used to analyze the linkage between thatpall
loading rates and resultant water quality impadghiralso be used to conduct “what if” scenariobetp direct
BMP installations to locations that provide theagest pollutant reductions. Once a TMDL has beettem and
approved, it is often the responsibility of otheater quality programs to see that it is implement€de level of
guality and detail provided in the restoration tetgg will greatly influence the future success ¢hiaving the
needed pollutant load reductions.

Minimum Submission Requirements:

X EPA is not required to and does not approve TMDplamentation plans. However, in cases where a LA
dependent upon the achievement of a LA, “reasoragsarance” is required to demonstrate the negeksatalled for
in the document is practicable). A discussiorhefBMPs (or other load reduction measures) thatoabe relied upon
to achieve the LA(s), and programs and funding sesithat will be relied upon to implement the loaductions called
for in the document, may be included in the implataton/restoration section of the TMDL documenstipport a
demonstration of “reasonable assurance”.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : In response to the Bear Creek Watershed Assessamehin anticipation of this completed TMDL,
local sponsors successfully applied for and recktection 319 funding for the Bear Creek Watershed
Restoration Project. Beginning in October 2003al@ponsors have been providing technical assistand
implementing BMPs designed to reduce fecal bacteadings and to help restore the beneficial uséiseoBear
Creek (i.e., recreation). Water quality data hesnbcollected to monitor and track the effects B
implementation as well as to judge overall succé$8e project in reducing fecal coliform bactdoadings. A
QAPP has also been developed as part of this visgtrestoration project that details the how, wdieth where
monitoring will be conducted to gather the datadeeketo document success in meeting the TMDL
implementation goal(s). As the data are gatheneldaaalyzed, watershed restoration tasks will agotedl, if
necessary, to place BMPs where they will have thatgst benefit to water quality and in meetingTtmMDL
goal(s).

COMMENTS: None.

8. Daily Loading Expression

The goal of a TMDL analysis is to determine whatas are necessary to attain and maintain WQS% Th
appropriate averaging period that correspondsisagttal will vary depending on the pollutant and tature of
the waterbody under analysis. When selecting arogpiate averaging period for a TMDL analysispmary
concern should be given to the nature of the pantiLih question and the achievement of the undeyWQS.
However, recent federal appeals court decisione painted out that the title TMDL implies a “dailidading
rate. While the most appropriate averaging petedoe used for developing a TMDL analysis may vary
according to the pollutant, a daily loading rata paovide a more practical indication of whethenot the
overall needed load reductions are being achieVéden limited monitoring resources are availabldaity
loading target that takes into account the nattaghbility of the system can serve as a usefutatdr for
whether or not the overall load reductions arelyike be met. Therefore, a daily expression ofrdguired
pollutant loading rate is a required element inTMIDLs, in addition to any other load averagingipds that may



have been used to conduct the TMDL analysis. &hel lof effort spent to develop the daily load aador should
be based on the overall utility it can provide asralicator for the total load reductions needed.

Minimum Submission Requirements:

XI The document should include an expression of th®©Lkh terms of a daily load. However, the TMDL malgo be
expressed in temporal terms other than daily (arggnnual or monthly load). If the document egxpes the TMDL in
additional “non-daily” terms the document shoulglkein why it is appropriate or advantageous to egspthe TMDL in
the additional unit of measurement chosen.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The Bear Creek fecal coliform TMDL document incladkaily loads expressed as colonies per day
for the three listed segments in the watershede détily TMDL loads are included in TMDL section ¢8en 7.0)
of the document.

COMMENTS: None.



Appendix F
NDDoH'’s Response to Comments Received from US EP/Ae&ion 8



EPA Region 8 CommentTables 1 and 2 show the lower segment as “10080382-S,” but the Figure

2 maps shows that segment as “10180032-S.” The 2008 ND IR and 303(d) list showstlatee
segments as being in HUC “10160003” — the assedamé@rD numbers should be revised as needed to
be consistent within the document and with the 8DB$§tings.

NDDoH Response:Waterbody assessment unit ID’s in Tables 3 andirathe legend in Figure 2
have been revised with the correct assessmeniigias ND-10160003-032-S_00, ND-10160003-034-
S_00, and ND-10160003-035-S_00.

EPA Region 8 CommentThe report states that data were collected at tbezgions in the watershed
and the report also states that through the 20@@rwaality assessment, it was determined that the
above bulleted sourceRynoff of manure from crop and pasture lands; Riuofofnanure from unpermitted
animal feeding areas; Direct deposit of manure Baoe Hill Creek by grazing livestock; and Wildlife
contributions of fecal material in the watershatg the primary contributors of fecal coliformslie
watershed. As information regarding source iderdiion efforts is not provided, it is not cleamho
these sources were found to be the major contributdre these the only potential sources besiues t
WWTF lagoons and CAFOs/AFOs located in the watet8hdHow many permitted CAFOs/AFOs are
located within the watershed? Additional inforroatregarding how it was determined that theselae t
primary sources of fecal coliforms in the watershaaild be helpful.

As part of the implementation plan for this TMDL wecommend that the permitted point sources (i.e.,
WWTF lagoons, CAFOs and AFOSs) in the watershedbpdcted to ensure that they are being operated
in compliance with their permit conditions, andverify that they aren’t significant fecal coliform
sources.

NDDoH ResponseAdditional justification along with a table sumnmng the number of AFOs
identified as part of the AGNPS watershed model agaed to Section 4.2. The basis for this addation
information wase data collected as part of the watershed assessment and summarized in the
2004 Bear Creek Watershed Assessment Report (NDPR@®4L).

The NDPDES database was inspected and 12 permAR®dCAFOs were identified in the Bear Creek
Watershed.

The last paragraph of Section 11.0, Restoraticat&jy, was also rewritten to further describe how
implementation will include the inspection of pettad facilities.

EPA Region 8 Comment:lIt is not clear why 3 flow zones were used in ti¥ds for these TMDLSs.

Page 11 of the document explaim@mv the flow regimes were defined for each site, lexplanation is
given forwhy 3 zones were used. A brief explanation of whyo®vfzones were used (e.g., based on the
shape of the curve, no flow at low end of curve) should be added to the document.

From the information provided on page 11 of thewhoent, it is not clear how the linear regressiae li
is used in determining the required percent redastneeded for LDC. NDDoH is asked to clarify the
information and include a description as to howgbhecent reduction calculation is made using the
linear regression line.

NDDoH Response:An additional section was added to Section 5.0hf@al Analysis. This new
section, added as Section 5.2, describes the floatidn curve analysis, which is a precursor toltiael
duration curve analysis. This new section dessritmv the flow intervals used in the load duration
curve are selected.



Additional language was also added to the “Loadalon Curve Analysis” section, now 5.3, which
describes with an example of how the existing alWliDL loads are calculated from the regression line

and the TMDL target curve. This section also dessrhow the midpoint for the flow interval is
selected.



